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Here 
is Dog!
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Context – A running Dog

~40 ms

→

+
Latency of the system?

~100 ms total latency

@100 km/h → 2.5 m between two frames!
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Event-based processing to the rescue

→

High temporal resolution

Sparse processing

Membrane potentials need 

to be maintained at all times

Spiking neural networks

have a memory overhead penalty.

A good case for bringing compute close to memory!

Temporal 

resolution: 

~10 μs
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Compute in-memory (CIM) to the rescue

Read data

A

B

→ 1-bit full adder

Efficient event-driven addition required by SNNs

Match sparse processing

But does it suit SNNs?

WLs

BLs
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SoA digital CIM approaches for SNNs have a flexibility issue
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Fixed Resolution

SpiDR chip [Sharma, arXiv, 2024]
set of

→ fixed resolutions

Memory hardwired (weight stationarity)
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FlexSpIM – A flexible spiking in-memory macro

TSMC 40nm, proven in silico!
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Highlights – CIM flexibility enables system-level savings

Different 
properties!

… for classification of the IBM gesture dataset

Layer memory requirements

Membrane potentials V @12b Weights W @8b

WS: 69.8kB

HS: 306kB

OS: 259.5kB

HS: 23.4kB
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Highlights – CIM flexibility enables system-level savings

… for classification of the IBM gesture dataset

Minimum layer resolution @95.8% accuracy

Membrane potentials V Weights W

Different 
properties!

412 kB

290 kB

@16b V

@8b W

Custom V

Custom W

-30%

Network size

Model size with application specifications

[Liu, ISSCC,

2024]
[IMPULSE]

Application requirement
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Takeaway message

Arbitrary operand mapping

Flexible resolution Hybrid dataflow

FlexSpIM can be tailored 

to the use case and target specifications!

thanks to
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